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(54) APPARATUS AND A METHOD FOR MOULDING THE 
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(71) I. Wolfram Schiemann, a 
, German citizen of, 714 Ludwigsbuig, 
Eugen-Nagele Strasse 17, Germany do 
hereby, declare the invention, for which I 
5 pray that' a patent may be granted to me 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 
The invention relates to an apparatus 

10. for use in forming a hollow article. 

The neck of a container is subjected to 
a great variety of stresses irrespective of 
whether the neck has a screw cap fastening, 
a claw fastraer as on jerry cans, or the 

l.S like. These stresses apply, particularly but 
not exdusively, to wide-neck cans, bowls, 
vacuum flasks, etc. The neck of such a 
container is so wide that a hand can be 
inserted therein. The diameter of such a, 

20. neck would usually be in the region of 
7- 10cm, In contrast to metal articles, those 
materials from which hollow bodies can be 
blow-moulded have substantially less 
rigidity. Therefore during stress there is a 

25 tendency for sections of the neck to be 
forced inwards so tiiat the fastening is no 
longer satisfactory and periiaps even leaky. 

As a remedial measure, it is known 
practice to provide a supporting ring in 

30 wide necks. In the case of necks having a 
smaller diameter, such supporting rings 
cannot be provided for reasons of space. 
These supporting rings are slightly tapered 
on the inside and fit over the front section 

35 of a mandrel for blow moulding. The 
mandrd is moved directly into the mould 
untU the supporting ring is located to bear 

• against the inner wall of the neck. The con- 
tainer is then blow-moulded, the mandi^l 

40 withdrawn again, and ihe ring slips from its 
conical support Since the ring is made of a, 
plastics material; it can be welded to the 
still* hot material of the container. 
It is a disadvantage that the ring itself 

45 jPorms the inner wall of the neck so that all 
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liquids flow over it. In addition to its sup- 
porting properties, it must therefore have 
certain chemical properties in regard to 
food-stuffs, it should not be corroded by 
fuel, etc. Since it has to be made of a 50 
material which can be welded to the hot 
extrudate of the hollow body, the support- 
ing ring can only be made <k plastics 
material. However, plastics material has 
basically poorer rigidity than metal. Finally 55 
it is also a disadvantage that cracks can 
form on the dividing face between the rein- 
forcing ring and the blow-moulded wall of 
the neck, which cracks can collect undesir- 
able sediment and give rise to leakage. 

Finally these containers can only be 
emptied with diflSculty because the inner 
face of the reinforcing ring lies perpen- 
dicular to the directk)n of oudlow and there- 
fore causes turbulence. 

In accordance with the invention there 
is provided apparatus for use m forming a 
hollow article comprising blow moulding 
means operable to form a tube into a mould- 
ing so as to leave an extension from a 70 
part arranged to provide a mouth for the 
article, and means, comprising an inflatable, 
member, for returning said extension in- 
wardly of the moulding and. by inflation of 
said member, forcing the extension against 75 
a surface within the moulding to provide 
increased wall thiclaiess for a portion of 
said article, said, inflatable member being 
withdrawable via said moutii when drfiated. 

By way of example, one embodiment, of 80 
the invention will how be described with 
reference to the accompanying drawings, in 
which: — 

Figure 1 shows a dias;rammatic and 
partially cut-away crossrsection. not true to. 
scale, through a blow mould, an extruded, 
tube and a mandrel -in a first working cycle. 

Figure 2 shows a, view similar to Figure 
1, with a second working cyde shown by 
continuous lines and a third workii^ cyde 90 
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by broken lines. ^ ^ ^ «v^rir 

Figure 3 shows a view of a fourth wo*- 
ing cyde in continuous lines and a mm 
working cydc in brokai lines. 

F^ure 4 shows a section.along the hne 
IV-IV in Figure 3, 

Figure 5 lows a sixth working cycle in 
contouous lines and a seventh working 
cycle in broken lines, and A.«,-t, 
Figure 6 shows a cross-section through 
the neck of a finished hoUow body. 

An extrusion bead (not shown) is pro- 
vided above the apparatus shown in Figure 
rsSd produces a tube 11 of hot thermo- 
15 plastic material of circular cross-section. As 
h known practice in the blow moulding of 
hollow bodies, this tube 11 is. not con- 
tinuously produced. In effect a gtven laigth 
S^extrudate is produced and then the blow- 
20 moulding operation commence when toe 
tube is suspended The mateml used for 
the tube 11 is conventional. The mould is 
likewise conventional and consists of two 
halves 12. 13. llie halves 12. 13 c^ be 
25 moved horizontally away from and to- 
wards one another. When the halves are 
closed, their cavities 14, 16 combine mto a 
form which is subsequentiy acquired by 
die hollow body. As is normal pra<^ce. 
30 tiireads 17. 18 are produced at the Iwttoin 
of the die sections 12. 13. Tlie preferred 
embodiment has a diread which is sub»- 
auentiy located on tiie outer race <^ tne 
SeS 19. However, toe halves 12. 13 ojuld 
35 also be shaped to form a neck such toat a 
closure of the jerry can type can subse- 
quentiy be secured at this pomt. Alterna- 
tively, some other type of neck could be 
formed. The only P«vious difference from 
40 prior art is tiiat the tube 11 extends sub- 
Eti^y furtiier below the die sectons. 

^\^^^andiel or sleeve 21 has a channel 22 
for toe passage of air and its free end com- 
45 urises an outiet 23 for toe air used in blow 
Sing. Slightly below tiie oudrt 23 tii^ 
p^dedtwo' dicular plates 24 and^ 
which are axially spaced from one another 
Sd^SxSd perpJiSK to 2; 
50 said plates being ri&dly am^jo j^^ 
^d^ 21 and having a diameter whidi^ 
substantiaUy smaller tiian the mterral 
diameter of a circular reinforcmg rmg 27. 
As shown in the drawings, the spaang 
55 b^een tiie plates 24. 26 is sh^y greater 
hei^it of flie reinforcing rmg 27. 
The outer circumference 28 of a pneumatic- 
Sy J^Sated bubble 29 supports die r^- 
« forcinrring 27 wMch runs around the or- 

AO cumf CTence and lies coaxiaUy wife fee 
Snfed 21. The bubble can be filled with 
^f rSi omside wife fee aid a <Aannd 
T\ Because of fee plates 24 26 fee bubWc 
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ing ring 27 rigW. The remforcmg tmg 27 
S moiited on ti» ^^^^^^^^,^1 
outside fee apparatus and feen brought into 
fe^sitionXwn in Figure m which fee 
reinforcing ring 27 is on a J^vel wife titt 
n^ 19 to be subsequentiy formed and is 
Sei in «ich a po^onti^t itsl^^diM^ 
axis Ues in fee dividing p ane ^'^J^B 
die sections 12, 13. The remforcmg rmg 27 
is made of metal and its circmnference tan 
roughened. However, metal nngs <»n dso 
be used as obtained from ^ mjection- 
moulding operation or cut off from con- 
ventional tubular sections. gg 

The die sections 12. 13 are feen movrf ^ 
towards one anofeer so thatjhe u|per. 
pressure faces 32 nip tiie tube 11 lO a 
known mamier and. as shown by the wn- 
tinuous lines in Figure 2. the tube is ^ 
pended in fee cavity 14. 16. Dunng tos «> 
Wemeot fee direads 17. 18 also press ti^ 
tube 11 in fee corresponding section a^t 
Se outer circumference 33 of fee reinforc- 
ing ring 27 which is however not moved 
a4y from its position because tts inner 90 
circumference 34 is always rfuosihy 
outer circumference 28 of the bubbk^ 
At fee same time extioidate is also prewea 
£to fercads 17. 18 so *be Jhread « 
formed at tins point Air is Aen blow mto W 
fee formed hoUow space 36 wife feeaid 
of fee mandrel 21 so tiiat fee tiibe bears 
against fee inside of fee (& sections 12. 13 
-nas is shown by toe brokai Imes. Naturtlly 
Kltow body can have a different sh^ 100 
from diat shown in tiie Figures. Its nedc 
19 can also be arranged on tiie side of toe 
hollow body or staggered in some ^^y- 
The bubble 29 is feen deflated and returns 
to fee outer form 37 shown by broken bnes 105 
in Figure 2. The reinforcmg tmg 27 is 
theretee only retsuned by forces pt 
adhesion or similar forc« of fee mater^ 
which is compresswi to form 110 
and is fuUy released from fee bubble 29. 

The bubble 29 could also be r^l^ by 
a rubber body, fee diamete of wh»ch cpdd 
be extended by moving *f..P^J^;L ?f- " 
towards one anofeer. In «l*tion fee tm- 
forcing ring 27 could also be held by fingws 
which ma?be moved inwards and oiiwards 

radially t^ fee mandrd 21. It would ^ 
be pokble to use resflienl or sprmg-hte 
metnbers which may be tensioned . or re; 
5d in a radial direction. There are <a nO 
laige number of equivalent means for oi- 
Sg feat fee reinforcing nng 27 is held 
duriM fee blow moulding operation and 
feen released. Hectro magnetic devices 
would also be conceiv^e. 

The mandrel 21 is tiien moved further 
into fee hollow space 36 together wife plates 
24 26 and fee bubble 29 untd tiie round 
fa<U of fee body 38 which k mushroom- 
shaped and rigidly connected to fee mandrel 130 
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21 Hes on a level with the lower edge 39 of 
the tube 11. The numeral 39 indicates the 
lower edge of that section of the tube which 
is suspended below the threads 17, i.e. the 
section which is not compressed. Two pres- 
sure plates 41, 42 can be horizontally 
moved substantially perpendicular to the 
mandrel 21 in a similar manner to the die 
sections 12, 13. The guiding and operating 
means necessary for this purpose is not 
shown in the drawings. The pressure plates 
41, 42 have open-edged recesses 43, 44 in 
the form of semi-drcular segments which, 
after moving in the direction of the arrows 
15 46, combine to form a circular recess* the 
diameter of which is equal to the diameter 
of the mandrel 21 plus the thickness of the 
extrudate. If the pressure plates 41, 42 are 
fully moved towards one another in the 
20 direction of Ac arrows 46. then their edges 
.47, 55 nip more tubular material and, as in 
* the case of the top of a bag, the recesses 
43, 44 force the tubular material above the 
body 38 agamst the shaft of the mandrel 
25 2ljp which the tubular material continues 
^Nto^adhere. In this connection folds or creases 
' are oertainly formed, but they are harmless 
and, may be subsequendy smoothed out. 
The tube above the edge 39 could also 
30 be^fastaied as in the case of a bag in a 
different manner to that shown in the draw- 
ings, for example by a retaining means on 
the body 38. A ribbon-shaped loop, or the 
like, could be tightened to gather the ex- 
35 tnidate to the mandrel and retain it like 
die top <rf a sack. K the pressure plates 
41, 42 are located in die position shown 
m Figure 4. the edge 39 is sHghUy raised. 
Then the pressure phites 41, 42. are moved 
in the direction of the arrows 50 and returned 
to their starting positions and the mandrel 
21 is moved further inwards into die hollow 
space 36 untfl a second bubble 48 is located 
in the neck 19. The bubWe 48 can be alter- 
nately inflated or deflated from outside by 
a second channel (not shown). It is located 
between the body 38 and a plate 49, botii 
of which are rigidly attached to die mandrel 
21. As a result of the inward movement 
50 the tip 51 is turned inwards, as diown in 
Figure 5. Pressure is dien exerted on die 
bubble 48 which tears open the tip 51 during 
its expansion. The tip 51 can also be sli^tly 
torn open to lighten die bubble 48, the body 
5^ 38 and the mandrel 21 being moved into 
the. hollow space 36 until the tip 51 is torn 
open. This is also f acSitated by die siAerical 
shape of the body 38. When the bubble 
48 is expanded, as shown by die broken 
. W lines hi Figure 5, die material 52 is pressed 
against the inner face 53 on the inner cir- 
cumference 34 of the reinforcmg ring 27 and 
against the inner section 54 above the neck 
19 and firmly welded thereto while still hot. 
€5 Therefore d^ operations have to follow <me 
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another in sufficientiy rapid succession. The 
dividing faces 56 between the same materials 
are shown in Figure 6. It can also be seen 
in Figure 6 diat die material above die neck 
19 is advantageously thickened diereby. and 70 
even doubled m thickness. 

Hie dimensions are selected so that during 
the operation as shown in Figure 5 the outer 
face 58 is also simultaneously pressed by a 
pressure plate 57, which is rigidly secured 75 
pdpendicular to the mandrel 21. so that flat 
surfaces are obtained at this point which 
are necessary for sealing purposes. The pres- 
sure plate 57 can also act as a stop and 
limit the path of insertion of the mandrel 80 
21. 

The bubble 48 is deflated again, returned 
to its original shape and die mandrel 21 
fully wididrawn. The die sections 12, 13 
open again and the finished hollow body can 85 
be ejected. 

As can be seen in Figure 6, the reinforcing 
ring 27 is fully enclosed by^lihermoplastic 
material, is invisible from the ^butside and 
no gaps or cracks are formed which can 90 
be penetrated by a medium from outside. 
The neck 19 is smooth on its inner side 
and advantageously curved in the vicinity 
of the inner rim 59 for flow purposes. This 
is due to die fact diat, when inflated, the 95 
bubble 48 does not assume an angular form, 
but always assumes rounded shapes. There- 
fore the tip 51 also subsequMdy leads almost 
directiy into die tapering wall 61. 
WHAT I CLAIM IS:— 100 

1. Apparatus for use in forming a hollow 
article comprising blow moulding means 
operable to form a tube into a moulding 
so as to leave an exten^n from a part 
arranged to provide a mouth for the article, 105 
and means, comprising an inflatable member, 
for retummg said extension inwardly of the 
moulding and, by inflation of said member, 
forcing the extension against a surface 
within the moulding to provide increased 
wall thickness for a portion of said article, 
said inflatable member being withdrawable 
via said nR>uth when d^ted. 

2. Apparatus as claimed in claim 1 
wherein said returning means comprises a 115 
carrier member whidi carries the inflatable 
member and is t«ciprocable through said 
mouth, and gathering means arranged to 
gadier a portion of the extension remote 
from said mouth so diat the gatiiered por- 120 
tion can be carried into the moulding by 
inward movement of said carrier member, 
thereby to return the ext^sion. 

3. Apparatus as claimed m claim 2 
wherein said gathering means comprises 125 
means for pressing the material of the exten- 
sion inwardly towards the path of the carrier 
member. 

4. Apparatus as claimed in claim 3 
wherem said carrier member has a portion 130 



4' 



1339335 



against which said material caii be pressed 
by the gathering means. 

5 Apparatus as claimed in any oi 
claims 2 to 4 and further comprising a 

5 head member arranged to engage the 
gathered portion of the tube and to open 
it outwardly as die carrier member is moved 
into the moulding, thereby to facilitate 
operation of the inflatable member m forcmg 

10 the gathered material against the moulding 

6. Apparatus as claimed- in claim: 5 
\vterein on the head member diere is pio- 
vided a retaining device for the gathered 
porticm of the tube, which device retains 

15 the gathered portion in the same manner as 
the top of a sack. 

7. Apparatus as daimcd m any ^ 
dauns 2 to 6 wherein said carrier inemiber 
is an elongate member provided' with a^ 

20^ longitudinal passage for passage ol gas dur- 
ing the blow-moulding operation. 

8. Apparatus as claimed in claim* 7 
^Ai&Tcin said part is a necfc part and said? 
carrier member also carries body which^ 

25 can be so located that a part of the tube 
to be incorporated in the nccki part can be 
made to ccmtact the body., or an* dement 
carried thereby, during the Wow mouMmg 
operatioiL i • o 

30 9, ARTaratus as claimed m clami 5 
wherm s^ body is arranged to support a 
reinfordng ring for incorporation in said 
neck part and for contact- by said part of 
the tube. • , ^. ^, 

35: 10. Apparatus as damied m ctami »'or 
claim 9 ^timn z- dimenaon of ^ said body 
transverse to' said carrier member can be 
varied between a relatively large size tot 
use' during the blow mouldkig: operation and; 

40 a rdativdy small size to p«mit withdrawal 

of the body. ^ ^ ^ ,a 

ir. Apparatus^ as claimed^ m* ciami lu 
whwrin the body is realienliy compressfcte 
m the longhudinal direcdon of the carrier 



member to cause the qu^r circumference 45 
of the body to be curved outwards. 

12. Apparatus as daimod in claim - 10 
wheidn the body comprises a further in- 
flatable member. . <a 

13. Blow moulding apparatus substan- w 
tially as herdnbefore described widi refer- 
ence to the accompanying drawings. 

14. Blow modding apparatus accordmg 
to any preceding claim in combination* with, 
extruder apparatus for forming said tube, 55 

15. A> method. of ?^fonning:. a: hollow 
artide comprismg blow moulding .ar tube to 
form a moulding having ;an est^^^^^^^^ 
a part arranged to provide r ^njoutfti for-tn^^ 
ardde, returning 6aid:-extensioii' mwardftriPf >w 
the moulding and formgdt against aisurfaooi 
within^ tbc moddina,^ toiprcoridfe increased^ 
wall diickness for . a^ portion rof saiAiarticl^i 

16 A mediod. aspdaimed^in^ claim)JS) J_- 
compridng the.sCep of: gathering aiportroovo^ 
of the extension around a mandrd, mowigr 
the mandrd intO' the: modding^^ ^'7^ 
inflating an inflatable mmberj earned/-^ 
the mandrd to force* die material- of- 
extension against isaid>internd;5urfape. :v?, 'n 

17. A method a^idaimcdliflidaim 1& 
or ciaim 16 \riiereia. saida partris arneofe 
part, die mcdiodi inducfing die step of 
locating a idnfordng ring:widiin>a part (Ol _ 
die tube to be incorporated in die nedc part* v> 
and causmg saidipart of dier tube^to oonr 
tact the' rdnforoing rii^ during;. nie« J>lowi 
inouldirig operation.; - ^r^ ri ^^^^ -'- 'J ' 

18. A mediod of b formings ai hoflw^^^ 
article substandally;as hereinbefore^descnbed: w 
widi Inference to die accompanying draw-; 

R; G. C JENKINS^&i€0..r : , 
Chartered' Patent AfBnts. r 
(Siauacery House;u, 
SS/W^'Gharoery Lane;. 
LondM' WG2A iQUi 
A^ts for the Applfcant 
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